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Foreword
It was in August, 2000 at Atlanta, Georgia when the project of making a special
issue on Submodularity of Discrete Applied Mathematics was +rst discussed between
Professor Peter Hammer, Editor-in-Chief, and me. Then I agreed to act as a Guest
Editor of the special issue and announced the special issue on Submodularity through
internet news to call for submissions of contributed papers. I also invited papers from
those who were actively making research in the areas related to submodularity and
submodular functions. All the contributed and invited papers have been subjected to the
ordinary standard reviewing process of Discrete Applied Mathematics. I am very happy
to have 19 papers accepted for publication, where one of them was transferred from
regular issue submission to this special issue according to Professor Hammer’s proposal
as Editor-in-Chief. I very much appreciate the kind e4orts, support, and cooperation of
all the authors and reviewers to complete this special issue.
It has widely been recognized that submodularity plays a fundamental role in
Combinatorial Optimization and it is often said that almost all the e7ciently solvable
combinatorial optimization problems have nice structures related to submodularity.
Concerning research on submodularity, we could trace it back to Choquet’s capacity
theory, Whitney, Rado, Tutte, and others’ matroid theory, etc. from 1930s till 1950s.
The ;ourishing stage of the theory of submodular functions came with Jack Ed-
monds’ work in 1960s. Most of the important results about submodular functions could
be found in the monumental work of his 1970 paper [2]. I should, however, mention
Edmonds and Fulkerson’s 1965 papers [1,3] on matroid partition and its e7cient al-
gorithm, which gives a matroidal min–max theorem equivalent to matroid intersection,
and Edmonds and Giles’ 1977 paper [4] on submodular ;ows, which models a large
class of useful and e7ciently solvable combinatorial optimization problems.
Theory of submodular functions has now become mature but is still growing by
developing new +elds where submodularity plays fundamental and essential roles (see
[5] for results up to 1990 and see [9–11] for recent related developments). One of
the most exciting recent developments in submodular functions is to have resolved the
long-standing open problem of getting a combinatorial strongly polynomial algorithm
for minimizing submodular functions, which was done independently and di4erently by
Schrijver [12] and Iwata et al. [8]. Readers can also +nd recent such research activities
in areas related to submodularity in the present special issue. I hope that the present
special issue on Submodularity would further stimulate research on combinatorial op-
timization problems with submodularity structure.
Finally, with great awe and respect, I would like to take this opportunity to dedicate
this special issue to Jack Edmonds, the founder of the theory of submodular functions,
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and Masao Iri, from whom we have learned how useful the submodularity is for a lot
of engineering and other problems [6,7].
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